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immmxt] 2002.11.07 

9S1 ^y^M BX\2\ H ^15 g^g 

S^SSl structure of a Fuse for a semiconductor device and 

method of manufacturing tine same 

[#§!ei3Hl 1-1998-104271-3 

[i^Bieii 

[□l£iei3Hl 9-1998-000230-2 
[SS^gje^eiS] 1999-030203-7 

W^2i 9gs:i|] KIM.Hyun Chul 

[^ei^^eisl 690521-1169319 

[^eeim] 138-240 

{^±1 MmmmM ^m=p- ^mm 17-6 oi^ofef^ 9^ eom 

[^^] KR 

Oil 2\m m^^M m g^t^ua. cHsiei 
(ei) 

20 & 29,000 ^ 

28 9 28.000 ^ 

[¥<!i!3^§Sl 0 3 OS! 

[&'A^S^S] 23 U 845,000 B 

imm 902,000 s 

[SVAIWl 1. SA||A1(£e)_1» 
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1020020068933 ^^^>- 2003/7/16 

^ H^^l^tisq- wlH -^Ml ^^^^ ^l^^lB-i* ^^#^1 

3fl^^^ flflAi* ^^^^V^ "E-^^ ^"^^ ^m^^, 

nV^^cf. o]9\. :^ol, Aj.71 «3 ^2:1-^ :?V^t!: ">^^ ^ ^4- 
S. Ig 
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1020020068933 #^ 2003/7/16 

^^1^ ^ ^ 1?}-^ {structure of a Fuse for a 

semiconductor device and method of manufacturing the same} 

£ la vfl^l £ Igfe ^ ^ ^Al<:^l<Hl n}-^ ^3 %^^^}7] 

£ 2^ £ Igfil ^^1-^ M-^MI^ 

H 3a ifl^l £ 3j^ ^ ^^9] <a ^A]<^lofl 4^ t]^ ^i^Vl- ^>^^§>^ M- 

<4> ^ ^S.^] ^Si^ ^ n. ^]2i ^tb ^<^li=1-. -atq- ^Ml 

*V7ll^. ^ 4* Bl5|lo1(repair)% e^lo];^ Sa>6ii ^-§- 

<5> tiV£^] ^^lo^ 7]:^ ^ofl sfl^^ WV^^J^. 

S. ^^^s^V<^ ^^ €(cell)l-^ ^^^*>^ 2(1 w-el?fl<il^ (fabrication : FAB) 

^^4, ^7] ^^^] ^^^^ 71:^^ ^(chip) ^^S. j41 7] ^(packaging) 51-^ '=>]^^^ 
(assembly) 3£^*]:i=f. >a-7l 4-^5^ ^^sf ^l-ol'^fl 
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1020020068933 ''^^V^ 2003/7/16 

^ 7]:^ ^<^] ^^^t}^ ^7]^ ^>^}^}y] ^tt (electrical die 

sorting : EDS)^ ^^tl-^-. 

<6> >^V7l ^A> ^^^^ ^1-71 7]^ ^c^] ^^^*>fe ^1-<^1 ^712^0.5. «y=^^ >^BJ1 

1:^^ 7>1- ^^*>^ ^^<^m. ^A> :f-^H 1:^^ -^^l" 

Ai r5^a.£l^ ^ wi-g-^ ^^i-tvcf. ^BlJi, S7loil 

^^€r>Jl, ol» S^3Jilo11- -i-^>a^ ;?fl^J^m ^<^m. ^7l ^A> ^7] ^ 

(pre-laser test), ^^-7] c-HolE^ofl eT^s^H el^l^7> 7>^t!: B^3il]o]§>^ ^it\]o] 

^ ^7l el5E|H^ ^fl^^Hm 3L:iiH-5llol^ ^A>(post-laser tesD^l ^a-^ 

^>a€i=f. ^'^l^i ^7l El5llo1 ^71 M:^ -iofl «fl^^ 

^]o]7^ S^H>o^ ^^^Vji. ^ iflofl B^^^A] redundancy cell)4 ^^1 

Cf. nSlJl, ^7] ^7] ^7] <^^^ 

<7> ^1-71 34) El oil cfl^ <^11:^ ^1%^^ 6, 100, 11751 (issued to Hao et al.) 

^ ^IW^ 6, 180, 503:^ (issued to Tzeng et al.)<Hl 7flAl5|<H Sl^, 
<8> 7flA]^ ^^lr<^l ^^>^, ^71 ^3 sfl^o.^A-1 a>£^l ^^1^1 ajE e^-o] o. 
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1020020068933 ^^^^^ ^003/7/16 

cg^^ ^<^1 '^'l^. ^^^1 "'^"^^^ 

^^1- ^d^n ^ «fl^J ^^1 ^^^^^ nfl^oic^-. ^, ^7] 

^Ai^a on ^z. n^A %^ €^-^--4^ ^^^>7fl ^^*>^i ^^v^i 

<io> oi6fl icl-ev, ^e^^m ^71 tilH el-^J i^^*^! "^A «1H fi^-^^l ^v«.oi] j\ 

<11> ^71 AA^\A^ ^^^S. A>-g-^>^ cfl^V^J^ ^7fl^^ 

2001-61081:&-fl 7flAlHlo1 <}^3L, ^^71 «flAd^ ^d^^^ ^>^*>^ 

^ ^711^^ ^ 11-87646^ 7flAl£l<H 51^. 

<12> ZL5:1^, ^71 ^^AlElSl tifl^^ ^3 m.^^ A>-g-^ 

^1^ ^7l ^3 -^Vlr «il A>-g-£l^ ^d\A ^'^l ^71 2fl^Sl ^V-¥- 

71 ^n-^ AA^^%: ^71 A^\A 13«^ ^tb ^^^1^^. 

-^^^>fe ^ tfl^'d^ ^7fl^^ 2001-37795:£<^1 7flAl£]ol ojicf. 7)1^1^ tflt!:^^ "S" 

7fl^*1 2001-377953:«^1 ^7l wl^l^^ #al:i H^-oj-g: ^^c^. ^7] #5^3 B^SJ 

Q\ ^A^^ ^'■^'^l ^^^^ ^. "^^1 ^"^1 AV-g-^V7l ^% 
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1020020068933 *^ 2003/7/16 

^ ^^Al^J ^1- ^ ^cf. ^^^ll^o.^., tilB. ei-ol ^51)- ^^1: ^<^] 

^<a^^ ^^^W. 

<14> ^7] 7flAl4a tfltb^^ ^711^^ 2001-37795S<^1 ^*V^. y^^^^ ^A^^^S-Ai ^T- 

tb-J^ -^7fls-^ 2001-37795^«^1 7flAl^ ^^^^ 4^ '=g*J=* ^1^ 

<i6> ^ «^Tgo^ ;^12^^^ ^^*V7l «fl^^ ^4^1- n^^^ ^ 

<17> ^ ^vx^o^ ;^13^^^ ^^t!: *«^H ^ 3f|l^^ ^Z. 
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<18> ^ ^1^51 ^14^^^ :l>^^V <?!^*l-7l «fl>a 

^ "^J^* ^3 ^^^S. ^^21 ^^1- tHs]^-2.S- ^^^e> 

^7] ^3 <^^^ ^£^^5)-. ^llS^l-S. oj^o^^lJi. ^H-On^^ 

^^^l7l7l ^tb ^lial3ll Hfl^^l-; ^ ^y] S^l^^-S}- ;^llll3l5ll 3lfl^^ X[o]6\] 

7^4^o_S.^^ ^7] J^^^^l- iffl^^€- ^^^1^171 ^ll^^s]-^ £^ 

<20> ;^12^^# ^^^^1-71 ^tt ^ ^^^^ ^Sl-^. -^^^ sis. 

"^^S)-, B^^l^tE^Sl)- tils H}0] ^c^l ^A^^ ?1J^AlE^l. ^^l-o] ^ 

aV£^l ^^^Hl SiolAi, ^7l ^^^<^] ^^MJI, 

^S.^El ^^>» 7>^O.SA^ ^3 o. ^o^s-V^ ^£-^^4. ^^71 

^ ^7l^ o.^ <?14«^>7l ^«}: Bfl^^ ^^^«V^ ^^2). :g-<at!: ^^<^1 ^^^^ 

^^3). ^A^Sjjl, ^7l 3i)^n^-o^ §].H.ofl ^^1^0.S.A^ ^ 

7] ^2. n^^-i: ^l-» °fl 7l^oll 7fSll^l^ ^^Al7l7l n^^; ^ 
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1020020068933 #^ 'U^}- 2003/7/16 

^1-71 ?]n^s^ jifl^B^- /.\o]6\] 7m%^s.^] 

<21> ^V7l ;^13^^# ^^^^1-71 ^ «o^^^, ^3 <^ ^ ^H] 

ol^ol^l^ ^llBl^ll ^^1^4, 7]:^ ^ ^7] ;^llBl3Jl sfl€^ ^-^l 

^lll<?i^# ;^12£^#S- o]=.o];^]ji, ^7] aH^BVo] ^^larf 

<22> >a-7i ^^d^>7i ^tb ^ ^^^^^i ^s. ^ 

Hi. WlH Bl-^ ^ ?15^^1B121 ^ -a-^^^ ^^^«>^ ^^ISq-. ^7] ^ 

^7l f]^^]^]^ ^H^S. ^^^^}7] ^tF ^^^^ ^^^^51. ^7l 

^^n^ ^7l '^g^^'V^I ^^^t}^ ^TjlSf, Aj.7l ^^^^ SflE)^ 

*H -^^^ ^7l ?l3£flAlEio^ ^^o. ^Aj^>j,, ^7] «3 <^^«^1^ 

^111^51 ^^i^^ ^^1^. -^71 -^-^ ^ ;^11H15I1 7]:^ ^ 

Sfl^n^o] ^^l^V^ ^^U^"?!^ ^'^Ife ^J-71 «fl^^<^l sflE^^^ ^2. 

^^J*V^ ^;^]fil-. >a-7l Bfl^ ^ 3^^* ^ofl ^12^^^* ^^^^Vfe 

^^1: ^ ^7l <^^S1 42^9^^ ^^*H -^71 «^^oll^ ^^]7} ^^«^^ 
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1020020068933 ^^^>^ 2003/7/16 

<23> ^ ^Vx^ofl S]^^, ^VS^l ^^1^ ^. 'a^*>7l ^tb «fl^^ 

a.^ sfl^^S. ^2:1-^ ^^-^ ^t\c^ ^ $X^. ^-J: ^> 

*H ^^^^ ^ 9X^- ^- "^^^ ^^^1 "^^1^ '^^'^^ ^^1^1^171 

oflA-i 3x0^ ^v^cHi ^^^^ ^^*V7fl ^ ^ 

<25> '^>*>H1 1 

<26> H la S. Ig^ ^ ^AHl^fl n).^ #S ^2:1-^ ^^^^1-71 «6> 

<27> £ la* ^S*>^, ^2:*^ ^^31, ^>^t!:4. «^7l 

^sl-fil H^^l^ti ^ wlH 51-^ # ^ 9X^- *=>H. "^-71 til 

E e|.oi^ -a^slH^ ^^^*>5l. ^^^1 ^^^^ 3l(lEl^£) 

£^ ^A^^cV. ^V7l tilB el-^<^l **>2fl'^l ^^1^^. ^'V^^ 

e^-ol^ sfl^nvoiji, sfl^ oVsflo^ ^^ofl ^^l^V^ wlH s1-<?l^ ei-^ 

Cf. >a-7l tilH 5l-«y ^. tilsl 3Jfl€^ ^ ^^^^ sfl^B^-, 

Ru Pt Ir n^n, TiN 5^^^, TaN s^^^, WN -g-* l: ^ 
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=L^^, ^71 ttl3ii 3i|)^B]- ^ e^-oi 3fl^^^ >^<H1 ^^^^ ^^^^4. 

<28> £ ib» ^7] ^SlBV ^Hl ^cM € 

<29> £ Icl- ^S^]-^. -^^-71 ^^n^ m^'i^^. ^, ^7] 

^I2»l3i| 3j|^^o]4. >^7] ;^U«1^ J^l^^sl oj|s.Ai^ ^e:)^ Ru ^ 

^4. Pt 3fl^^, Ir 311^^^. TiN sfl^e^, TaN ^fl^B]-, WN sfl^^ * ^ ^4. ^3. 

^^^^ ^^<^14. 

<30> S. IdMr ^7] ^]li3]s\ BJIS^* ^Hl cfA] ^<aB]-# ^f^t!" 

A2^^ A]-olofl 7fl7fl5)^ ^-i^^-^ ^^l2^«g^o]t:f. ^7l ^jlll^'a^ 

^]^. ^^7] ^11^*^4^ ^. ^2]- ^7] ^^u^-a^ ^ ^12^ 

^IM-fe ^^<^ ^^J^i:^-. ^sIjI, '^■71 Sl*n afl^^Sl 
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1020020068933 %^ ^^V: 2003/7/16 

;sfll^o^^ol 7l;^l^*|-^ <=^v} BE^ 6\]?>\^ 3g^^ ^^^S. ^7] 

^iT^Al^cf. o]d\] 45}, £ idofl HA]^ affif ^o], .^71 ifl<>l]^ £^ 

#^1 f^^slfe £^1-^ ^^-71 ^91 n^"^^ ^^^^ 

^7l^0.s. o^^^>^ Y^SA^, ^1-71 
^ ^7] B^-O] Bfi^B]-4^ <a^^-2-S. ^j^S);^]^ ^^Cf. ^, T^^E^^ iJ-71 ^3 

4^2fo^ ^7l^ ^tt ^ASAi. ^1-71 ^^E^^ ^7]^ S-f-o] 7>^t!: ^ 

-f ^^^S. =L ^A^ol 7V^*VCV. c>^7lA^, ^7] ^^^S. A>-g-$V7l H^l-S] «mS.A^^ 

<3i> £ lei- #S^>^, ^1-71 ^^E^7> ^A^^ ;^ll^«^^ ^ol] ^A^^ 

7] 3X|]El^^^O.S.A-l 3fl^O.S. A>-g-^>7l S^ll^^^ ^^^^1^. 

nfl. -^7] ^2. ^^^^ ^ tilH 2]-^ ^4 «-]-^ ^7l^^S. 

o^^^>7l ^tb ^"4^ -f^H ^^^€^1-. ^, tiM^ ^>7l 

^ ^7l ;s|]2ttl3il ^ ;HlliH5Jl 5fl^e]-5l >^:^oll ^7] TS^E^iZf <a^3£)£ 

<32> £ If^ >S-7l ^2: J^^^^ ^ll^«=^5^ >^o]l CfA] ^0^5]-^ 

4^^^^ ^£^1 ^^^171- t:]^^ ^-f ^V^fil afl/^^ T^l^-H Sfl^^Vol. 
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1020020068933 *^ ""^^V- 2003/7/16 

i3^o>^ ;5i7l2^ 7]^ c^vqel- 3fl^°|o| *^o. «J.^]sV7] 7]-^^^ 

7|-£ ttl-e^-Ai. >^7l -^^ofl £^l-<5l wlo>^ 7>:£^ 3|l^^c>ll=l-. 

<33> £ igi- #^*>i^. >3-7i ^^51 tifl^* ^<?!^ ^oii 5^Aii3floi>5a^-^ ^ 

^^}^, *>^^ ^-¥-7> ^T^^ls.^ ^^^t^. t^el-'H. ^z^-ofl 

<34> zislJl, S. 2^ S. Ig^ ^Slr# ^£^1 M-^^^ ^T^SS-Ai. 

^1-71 :£ 2^ A-A» ^>5** ^ S. IgSl ^Sl-^ ^^]^. 

<35> Ol^q- :^ol, >g-7l ^Zi -a^-f^-^ Slfl^n^ ^ ZL 3fl 

^ y^]2^^ n^^^ '^}^^, ^11^^^ ^ ^l2^^^i-£ 7l^^ 

7l ;*llltH^ n^^, ^]2^^ n^^. ^ ;*ll2^«?i^<^l o^i^ ^S. ^ 

9X^. ^7] ^Z: ^^1-^ ^2. Bfl^Ol ^3 3|l^B]-o] BVH^l '^-^'=•11 

<36> o]t}, ^ ^^21 ^^1 ^1 1=1 ^ (DRAM) ^;^>» ^'^^^l-fe 
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<37> £ 3a ^^1 J£ 3^ ^ ^^2] <U ^^]c^]o\] ^^^^V^ U"^* 

<38> S. 3al- ^S*>^, ^e|€-(Si)3Jl- 7l:^(100)# ^^1*!: 

^7] 71:^(100)5^ ^:^} cg^^ ^2l-*H ii<^l7> 4,000 vfl;=^l 5.000A ^ 

£olj7, ^o] 1,000 ifl^l 1,500A ^£<y H^^l(112)* , ^7] 

H^^l(112)7l- ^^^^ 7l^(100)^Hl ^^-^r 1-^, 

SOG-§-^^ 6,000 vJfl^l 7,000A ^S.^ ^^^11- ^S.^ £.5.^:^ SOG^S.'*'! 

-a:^ ^el^^^ ^«|-7l;^l^ <^tj} ^^^iCWM 7l^(lOO)sl >a-^ 
i^^V^l ^i^>srH, iA]^ H>55|- :y-ol, >^7l H^^l(112)Sl ^^BilW^S. 

<39> x:]-^^], ^S.^ -i^ ^A^^ '^^(^i '^^) ^ wVS^l 71^(100) 

^(P) -g-^CB)* € '^^^ ^^^tbi=1- 

. o]o]X]^ 71^(100)^ ^^:^] ^l-§-^H ^iTltl: ^. 7]^ 

(100)* ^Sl-A]?^ 71^(100)^ ^^<^1 TllolH ^^^^(116)* ^7] 

7fl<^lH ^^^(116)^ 40 vfl^l 200A51 

<40> ZLSlJi, ^B. B.€^l(112)«i xjfl^^ ^el€-(114) ^ Tll^lH -^-^ 

Bi-(116)<^1 ^^^^ 71:^(100)^ ^^<H1. 1-^ P(^)-^^ 1:^1-^ 

^ ^■I'a- 7l>a- ^^(LPCVD)-2.S. ^3h«>c^ 500 ^^1 4, 000 A ^^^^ 

# ^111-51 ^s1^^* ^^i^^. <^1*H>^i. ^71 >lli#e1 ^e)^^ 
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5lA>ol:c^-o. ^2}. issjE-l^ 1,000 tfl^^l 2,000A^ 
^^^1* ^, ^7] ^elA>oicn^ ^ofl 

>^V7l ^el§^^ ^-l^a- ^*|- ^^^^\ f^^(PECVD) 

<^l-§-*><=^ 500 2, 000 A ^S.^ -T-^l* ^S.^ 

<4i> ^1-71 -Mele^i- ^<^1 ^^^^ ^. ^4 1^1- 

5lA>o1c^l- ^ ^lll-El ^5^^^^ ^^V^^S ^Z^-^o.^^-^ ^ll#Sl^5l€- 
(124a), ^ElA>ol:c 2|]^^-(124b) ^ ^5^^ 3^€^(124c)-9-S. Tflo] 

H ^^l:(124Ga, 124Gb, 124Gc)* ^^^tt^. ^e^^, S.^]^ wV<4 :y-ol , ^ <^^ofl^ 
Tll^lH ^^^(124Ga)2l- 91^)'^] ^^^^jji, sjs. <^^<Hl£ 

TflolH ;^^(i24Gb ^ 124Gc)<^l ^^^^t^. , ^7] 7l^(100)S^ ^ a 

^ '^11- 1-^ -g-:^ <^1^ ^'^^s^V*^ 71]<^1H ^^l-(124Ga. 124Gb, 

124Gc)s^ '=>^^-9] ^d\] ^ ^^]o] ^^o] <^^(i25)# ^A^^cf. ^>1<^1 14 

<42> oHAi, 7l:^(l00)>a-<^l 7]^ "o^'^ofl sl«fl ^e1^* 200 

600A ^^^tb^-. cl-^<=Hl. ^sl- °1 

«j-A^ ^zl-arl-o^ TflolH ^^#(124a, 124Gb, 124Gc)Sl ^^o]] 
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>^,5|lolA^:i.(132)* 441-^ ^^<H1 ^sj-B^- Sfe ^^)^ 

2]-^ 7]^ ^a}- iJ-'^oll fijafl -^711, oj]4 100 vfl^l 200A ^£5. ^^i^ ^, 

^^1- Si^jo] -f^^ -^sl-BV, c^ll- s-i^ BPSGCPhorophosphrous silicate glass)^# 
40,00 vfl^l 6,000A^ ^^^IS. ^^j*><^ e|l-S.-?-(reflow)Al^4. ZLB^ul. ^^^^ BPSG^ 
^ s^-4h7l;^]a^ c^Df Hj-i^<H] o^Bfl ig^^A]^o.sA^ ^^^^ ^"gmi26)# ^^4. 4 
^'^'fl, ^li:^^ ^^^(126)^M1 € "^^^ «1H ^91 ^^J^: ^t!: iSsfl^l^ 

71 ^^^Kl26)o]l ^ <^^5^ l:^!- <^^(125)# i^^Al^]^ ^^^tt 

rf. rt].e).A^, 4 -^"^-^l^ TflolH ^^-t^*^! ^]-7l ^ ^€(Self-al igned) «1H e^-^l 

<43> £ Sbl- %S^>^. ^^^^ ^^^] ^^^o] s-s] ^5]^^ s^n 7]^ ^ 

^ ^^^^] ^^Tfl ^^^V'^ ;^12#S1 ^^^^ ^. ^71 ^^^^ ^<?1^ 

(126)ol iifl^7>^] ^12#H1 ^^7]^]^ ^Pf o)l^l«B 

oil ^iTl^Vc^ ^efl^ <^^sl wlB al-<?l I'll^^Vfe wlB 5l-<?l ^l-¥- * 

eludSOa) ^ ^Sel^l ^q- "fl^^^ l-&|rL(l30b) 

1- ^^^thcf. ^4-<^]. ^^^^ 2.000A ^£S1 ^^^IS ^^^}c^ ^U#^ 

^^^i-(140)^: ^^^tl-^^. 
<44> ^7] ^'^^(UO) ^«^1 >a-7l lalE e|.oi 3.^ l-a|zi(l30a) ^^^S. ^ 
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^>^j«>Ji, ^^71 xmsfl^lriiH o>^Ha ''-V-g-^^H ;*fllf^:?V ^^s}-(i40) 

^ o]Hj.>.^ ujH el-^ t}^ ^s1:i(130a)« ii^Al?]^ 

sis ^7] 41%^ ^^5]-(i4G) oj-eflofl ^711^1-^ ^^Si- 

€ ^^^(126)iE >S-7l ;illl#:?]: ^^^(140)«^1 ^]<^^^ ^^J-sIo] cefl^ *^^(125a) ^ 
^l^lB ^^(124Gb)^ ii#A]7l^ ^^M^ ^^Jtl-c}-. 

<?!^(l40)ol nfl^7>^i sg^^Ai^o.^^! 4 cg^s^ ^7] ^'^l HlH el-^ €r 

^ ^e-1zL(142a)l- ^^^^>JL, <^^^ ^<Hl 

#al^(142b)5q- TflolH ^^ l-5lii(142c)l- ^^^tb^]-. i:^-^<Hl , ^^"^ ^ 

'a^(140)^Hl 1-^* ^^^}<^ S.^^^ ^^^t!:^-. Ir^l-^l 

Bl€-4 ^^^^ ^^^}o]^$\. ^S]A>o]c^ ^f^^l^B ^^5^ JE^ 

wlHel-^ #sl3.(142a)5!l- ^#*>i ^11*^1 sifl^n]- (144^)3!}. 

^e^AVol^ 3llBiB|(i46a)S. ol^<>1^ alH ef"?l(147a)^ ^^^3^>Jl. ^S. <^<^<^1^ 

l-slZL(142b) ^ TflolH 3.^ l-&|ii(142c)fil- ^^i}JL ^12€&1^2^€- 

541^^i-(144b) ^ ^12^^ ^S)A|.olc 3||^B^-(i46b)j2.S o]^ 
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o]^ ^S. ^^S] Bfl^(147b)^ ^^^tb^.. oM. ^3 

alB 2l-<?l(l47a)o)l'^1 ^^^iJi ^I3#e1 ^li^(144c) ^ ^13^^ -^^^l^] 

cgoao^ a]E 5l-<a^ ^^^^>fe -^^tt Stb, «oH^ H 

^oil ^SJ:^1'?>, H^SJl 5||^n^(147c)2l ^7l 

<47> £ 3cl- %S*V^, ^7] tilH e^-^(147a), ^Is. <^^^ tiB^(147b) ^ ^7] 

I3l3il 5^^B^-(i47c)ol ^>«^5lol /^lUf'^ ^^^(140) 'S-'^l 3,000 tfl^l 5.000A^ ^ 

BPSG» ^. ^sfl £5L^ BPSG* ^, 5^-^7] 

^^V^J-'S* T^^^H ^^-^ ^12^^ ^*?!^(150)^ ^^^^4. 
<48> olo^A^, >^7l ^'51^(150) >i «^^6fl^ «VS.^1 4i;^>al 7fl3i|| 

M^(151)* ^^^^ ;'112#^^^^(150) ^a-ofl ^7] ^]2^:0: ^^^(150) 

# ^1-^ -i-^H ^S-B^^l ^1-^ l-slrL(130b)» 

^^^^ ^. Lfl^l- 
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o] #el^s1^^ 7]^ Ij-'^^S- ^^*H ^^^€4. cf^<^l. >^ 

7] ;^ll£^5]-^ ^«^7l7^l2^ <go> oil ^1 an ^^^^ oj-g-sH ^7] 

ifloil s]-^ 1-Bl^(130b)'^l ^^3^^ iS.Bl;^l ^q- 

^ #&lzi(152)^ ^^^tbcf. ZLSlJl, ^1--?- 1-&|ZL(152) ^ # 

^ ^<a^Hl50)^oHl ^Vsl-l-^ ^^^^ s^A|D^(£Al oy^)^ ^^^tl-cf. ^V7l s]^^^^ 
BPSG. PSG SE^ USG5!l- ^>-§-^H ^^^tb4. <^1» H^^1^iB^7V 

€ 71:^(100)^ ^^^1 «>-§- 7>>iS. TEOS(tetraethylorthosilicate)* ^^V-g-s^V^, BPSG^ 
^ ^ lO.OOOA o]^^ o^l^ s-,^ IS.OOOA ^^^^ ^^S. ^^t}<^ 4"5-<^l. 

ol-g-S-H ^^S^^ ^-1^1 151)^ -^^^^^S. <2^2]-^^^A-^ 5l^jB|-<:il ^7] >^ 

#&]ii(i52)5q- >a-7l >a--¥- #5-111(152) ;^12#^ ^<a^(i50)^ <a 

sl^l ^■¥- #el::L(152) ^ 7ll^^«^] fi^tfl s^^Sb^-o:] ^ ^7l 

7]^ 1}^-^^ 500 A ^^sl ^^^><^ ZL5l^, 2]- 4p>c)- 

^M.)o] ^^^^ofl ofe^-Al, ^^-^7]- ^^i^ m^^^o] '^o]^t^. 
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:50> t)-^<^l, ^^<^1 ^12H^^ ^<^1 a^^* ^7}^]f]7] ^t}c^ , HSG ^ 

^3.^^ olnfl, HSG i^^l ^ 10-7torr ^ <^ 

400~600r ^£7V -^^islfe- ^«a-(pressure-reduced) 7]^^^ ^<=Hl>H 

7>>^S.Ai Si2H6«- ^>-S-*><^ ^12 M ifl^ ^ ^ i^'^Hl 300 xfl 

500A^ ^^^15. <^l'H^i, 42 H^^]- >a-<^l :a.:&^o.sAi a>^dv 

(Undoped Silicate Glass)* ^^-y- 7]^ iJ-^-^S ^^^Al^r]-. oH , ^7] i 

S.^^ ^iSBl^l ^tb ^^^* "11 42H^^ ^<^1 ^^^^ HSG 

^(5£^ =L^^m ^^^n] "B^^V^^i t^lia^ ^^tb ^^^* ^S-^ ^^^^€1=1-. 

<5i> t:l-^<Hl, ^S.^, ^ HSG ^Bl^^* <^l^l«-^t!:4. ^^-g: TCP 

^J:^^^ ^7] ^ ^7lJL, 42£ 

z]- >iP>cV -g^i:-] ^^fil 42£^^ 3fl^o.s. ol^.^ 
(160)<5l ^^l^^-^l, ^^^-i: ^]7]^ ^ 9X^ BOECBuffered Oxide Etchant) 

s]. -ii^^* >^]-§-*V<=^ Tl^A^ iSe^^l ;^^(160)^ € ^fl^^l ^ 

-a^^p^ ^^1-31- 51^3^^* ^]7]^^. t\.^^ ^Mel^l ^-^(160) ^<^] -B-^ 
5V(170)* ^^^tbi=|-. 

<52> O.^JL. ^>7l -^-^^(170)* 7l^ ^'a<^l ^ 

2,000A J*fl3£^^* '=f*<^l . '^V^ ^^"=^1 >113H^^* afl 
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^]^^}^ ^5. «^^^ ;*113H^^^ :^171«H ^ '=g^<='fl #B^1<^1H ^-^(180)^ 

^^Hl80a)^ ^7] «^^<^1 ^^^(190a)^ ^^^^ ^, ^7] l-eflolH ^^(180)# 
^^^^ ^<?!^(190a) ^^^] ^]3^^^o] '^T^^lS^ 3|lB}^^o.sAi 

^ <^>^€-, ^1-71 «^^^ tH^J) 3^^^(180a)^ ^ <^^S^ ^5iiol 

H ^^-(180)^ ^^^t}^ ^g-'Stb ^^<H1 ^71 ^ 

^ofl tji5^ 3||^^(i80a)5l ^^^^ ^tb ^'^imwOa)^ ^^J^V^l Si^^ ^-f<^l^ ^y] ^ 
^ 3ll^^(180a)* ^12^^ ^^^-(150) ^Hl ^^^^ ^S. 9X^. <=^7]^^, 

^7] M\J^ sll^^(108a) St!: afl^^-o] ^a^^ ^y^-ofl ^a^^ eflolx-] i^-^l 

<53> 4w<^l, #eflolH ^^(180)4 s|l^e]-(i80a)ol ^^^^^ ^12 

^^^-(150)^«^ 17,000 vfl^l 29,000A -¥-^15. BPSG« Hi*H sl#S-f?!r ^, 

^t)-7l;^l^ <?4p> d\]p^]^ tg-^ofl o^sfl sg^^A]^ ;m3#^ ^^^(190)# 

<54> £ 3dl- %i-i*>^, ^7l ;*fl3#?V ^^^(190) 'S-*'!! *>^^ 4i^> afl^* 

3fl^^ ^V^HS. A>-g-^>o^ s>«-o^ ;^13#^ ^^^(190), ;^12#:?> ^<?le^-(l50) 
^ ^U^^ ^^^(140)^ olig-A^ ^z^■?}:C^.. =L^^, £Al^ wVsl- 1- 

^^(180)«H1 «a^*l-7l ^^*(192a) ^ ^S. ±7\^ 

<H] wfl^# ^^*]-7l ^tl- ^^*l-(192b. 192c. 192d) ^o] ^a^^^, 
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^#^4 M]^ Mish ^ ^ 

#BflolH €-^*(192a) ^ ^^slS. €-^*l-(192b, 192c, 192d)^ tifl^^VH^ 
^^4r ^^^^'U'=>\] #2^^H oj.^)^ ^^^^ ^, ^^7] ^]l^i 

>^>7l ;tll3#:?l: ^<a^(190)ol ^l^'V^l ^1 . ^e^^, ^^]^ ^ 

1-«^1<^1B ^^*(192a)# °fl^^>^ §5fl<^lH l-&|::i(196a), ^^^S. 
^^*#(192b, 192c, 192d)^ "fl^^l-^ ^^ l-e1zL#(196b, 196c, 196d)<:'l 

^7] ^ T^^El^ 'd^ft -S-^a ^, *eil<^lB €s1zi(l96a) ^ 

Sis l-2-im-(196b, 196c, 196d)* ^^^^Vfe ^^^4 ^<U^ :g.^^ofl o^tfl ^ 

<56> £. 3fl- -S-^l ^]3^^ ^'^mi90)3\ ^^ofl -^7] #ellolE ^^ 

l-s1^(196a) ^ sis. l-ei:il:(196b, 196c. 196d) ^^l- ^#sV£^ ^^lEi^ 

«^^<=H1 ^«fl "S^i^lw. BiBj-^ ^^(H>^3l^7im 'ar^ol^)* 4,000 

ElEl-^* 1,000AS1 ^^i-sH ^U^^ ^-^^tb^. 

<57> >a-7l :»lll^^ >a-«Hl ^£^1 ^^1^ ;^U^^ «ll^(t^^ ±7^^ ^-f ^1 

Bi^ <biz]- DfiaS ^>-§-^V<^ 3flEl^^o.sAi 4 <=g^<>fl^ ;^ll an ^^(200) 51)- ^tfll 
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sj-^l- n^^m2)3.S. ol^<H^ ^11^^ Mfl>Jd(204)^ ^^^t!:i=l-. ^7] ;^ll^^ wfl 
-^^1(204)^ t}^^ l-ell<^lB l-ei^(196a) ^ ^^s\S. ^^]=L^il96h, 196c, 
196d)3f ^^£1^ ^712^<?1 ^J:» ^H^^l :t^>l:'^l7fl ^^tb4. ^^Hl . ^ 
^ cg^6im >fll JJfl^m200a)5il- 3|l€^(202a)-^S. ol^o];^!^ ^ 

S 3i|l^^H204a)o1 ^^^^4. ^15+ ^'='1. ^^-71 ^3 3t|l^n^(204a)^ ^7] ^U^^ ^fl^ 

(204)^ ^^^^>^ ^"^^ ^^^"=^1 ^ 

<58> £ 3gl- ^2:^>^, ^71 ;^ll^^ till^(204) ^ 2ll^^(204a)«^l ^^^^^ 9X^ 

J^13#^ ^^^(190) TEOSCTetra Ethyl Orthosi 1 iane)lr «^l-§-tb 

SOG(Spin-On Glass) FOxCFlowable Oxide)!- 7,000A ^^H^ ^^^^H 

^ ^'=lBi-(210)^ ^^^^cf. 
<59> S. 3h« ^S«>^. ^71 ;^14 ^^^(210) ^<^] iSB^l^l^Bl- S^L^}-^ 

^^^^ ^, ^71 5LS.£^l^l^iH^^ ^ Tl^Ai tilo>^o^ 

^^^^ ^tt iSell^l^H 5fl^(220)-i: ^7] iS2fl:^l^B 3£i]^(220)^ 

p>.^ias. A>-g-e>o^ ;^14#:?> ^^^(210)* o]^^^^ ^^«><^, -Ssl-^-S-^^i ^7l ;^ll 
tiflAl(204)<>ll -tlSl- ^7]-^>7l 42^^ ^l^-2oll 

*!:^-)3}- <a^£l^ al<^>*(212)^ :3.e]jL, «J-*c!= H^l^l^l^ 

^inv^ ^s. '^^oim 7>^^ %^^^}7] €r^^<>^ ^^^^ 

Cf. <^7lAl, Aj.7l -dOz]-^ ^>«-0^ ;^ll^^ Wfl^a (204)^1 T=^^>^1^, 

^ Aiz^ ^*l-<^ ^^S.^ ^^^iover etch)* n^^tl:'=f. ^-t-<H1 ttJ-e^-H^. 

^^7l ;ill4^:?V ^«aB^-(210)fil «^>^«^1 ^^B|(190)H o.^. ^z^-sj 

<H B]>^1^* ^^^^ ^£ Sli=i-. 
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<60> s. 3i» #^^1-1^, ^<^^mO)^^] ^^*V^ ^fl^ 

(220)^ ^l^tlr ^, ^7] #51)01 E 3.^ #5lii(l96a), ^^^1^ ^^ # 

eiiil:(196b, 196c. 196d) ^ ^i-7l #^1:2(198)1- ^^^^ ^"U^ 

i^o.^ wlo]-^(212) ^ 7]-:^^ ^^^3^1-71 ^t!: Dl|^arl-£S. ^j^b]^ 

«c}-^<='fl ^^^*H ^12^:^^^^^ ^^^tl: ^, -^71 ^]2^^^^^^^ ^7] ;?)|4#^ 

^i-(210)ol tifl77>;^l oll^l«-«^i^. ZL&jia. S^lt!: «>4 ^ol, wlol-l-(212)l- nfl^sr> 

^ «W> #5-1:1(222) ^ SAisi^i^ ^$3:^m. 7}^^ sifl^^-^ ^^^«>7l ^tb ^ 
Dfl^^l-^ l-sln^- 

<6i> cf^cHi^ ^>7l ;^ll^^ till<a(204)^ ^^^^>^ ^^^^ «c3-^-^S. ^>7l 4^^^ 

^^^(210)S1 ^7] tilo> 1-&|ZL(222) -^31- ^^^>S.^ islE^^ ty-i^oil 

-^yr^l^l-B-. ElEl-^ -^31- Wf^^l^l-Tll^ ^t^l^l^^ ^SjE-l'^ «j- 

^ ^*1- 7l^> «J-'^ol] ^«11 ^ e.OOOA^l ^^^IS- ^^^^H ^I2^#e]-(£^1 "Jl: 

^-§-<^l, ^7l ;^12^^^ ^<^] H^E^-## ^ 300A51 -^^^IS ^^1-^ 

<62> ojcHA^, ^V7) ;ti]2 ^^1- «]-^ ^Hl yVH^l ^>^1^ ^12^# ti|]Ai(pfl^-2)^ 

jjflEi^^H 'i ^12 3£|l^n^(230)4 ;«lll^^ ^^1- 541^^(232)^3. 

^12^# «11^(234)1- ^^^^cl-. ^71 ^12^^ MflAi(234)^ ^^7] m 

wM(204)«^l ^7l^oi ^^tbcV. 
<63> £ 3j^ ^S*>^, ^41-^ ^7l ;*112^^ Bfl-*1(234)# %S.^ n^Mo]A^ 

f^(240)# ^^^tbcf. HS^JL. .blz]- Hj-igoi] ^7] <^^fi1 
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(204a) ^^1 ^;^fl^^ 341^1 «11<il>5!#(240). ;^l3f^:?> ^^^(190)* ^^^^S. 

<64> ^ ^Ajc^lo]] s^e}^, c]^ 4i;^H o;[o^ t}^o\] all €^1- (147c, 180a) 

t}3L, ^^1^1 «^^ofl 3ifl^n^(204a)<^l ^^1-* "^-i- ^ 

^ ti^l ^2: <=g^ofl 3fl^n^l-(i47c, 180a)ol ^^^ElS.^ s^lB^^^ol] ^tfl ^>^^5lJL, 

^11^^ Bf|^(204)# ^-^^^ ^ <^^<^1 3^^Bl-(204a)<5] n^'i^ 

<65> ojS!]. ^o], ^ ^^6\] o^t}^^ ^io^ ^7> ^o] ^V^tb tt^JJ) 

n^^^ ^ at!:, ^^71 tiVS^l -a-^-^-fl ^^1^1^171 

nfl§<Hl "^^^ -2.€-^l7l7] ^tb ^'4* -g-<='l*Ml ^ ^'-71 

oJlAi 34)^o^ .^«.o)l ^^J^ €£4-^^ ^1*]-7)1 =^ 9X^, ^1-71 ^ 

^ ^2]-^ Miofl ^ ^4. 

<66> ^ ^^^21 ^ olS^ aVs^l ^12:<^1 

^4- ^VS^l ^^12^ A^AV^J ^ <aSlJE7l- 7lcfl^ ^ ojcl., 

<67> ^j-7lollA^^ ^ ^Vt^o^ tiV^^lt!: ^^1<^]1- %^2:*M ^^^VS^l'?!:. 7l# ^o> 
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I^^*^ 11 



7C 



21 

^11«J-<^1 ^^^i. ^^71 Sfl^nVO^ eji:^ Sfl^^V 

31 

^n^M 9X^^^, ^71 ;^111315^ ^€^^^r ^Bl^ Sfl^n^. Ru Pt 4^ 

^, Ir n^n. TiN TaN afl^^ WN J^I^^^ ^^-^S. ^H^l 
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^^-71 4lVf\j^ ^]2V]^ ^}<^M 7fl7fl^ ^7] ^]1\3]J^ Sfl^S]" 

#. 

I^i^^J- 5) 

Ir 3^^^, TiN 3fl€^. TaN srfl^^- WN 5r|)^^<?l ^^^S ^£^1 
[^^^■sj- 61 

^ ^l2^<a5nHl ^^V^o.^ -fsH 2ll^5]-jTl- afl^e]- 
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71 

81 

cg"^^ sis. "=g^5z}., wlB ef^ ^<^1 ^311^1 

Hi* 5^-^ ^Sl-ol ^^^^ ^ -^^.^S ^^l<='fl 9X'=>]^^, 

?1JJflAlEl^ ^^'='11 ^«fl ^ 

^5|-Ai7l7l n^n; ^ 

^1-71 3X|l^n|ji). Bfl^B^- A>olo|l 7fl ;^fl ^.^.A-^ ^7] ^Z. Sfl^Q^-^il- ;^1U 
l^^^^ 91 

$X'=>]M. ^7l wlH e|-<?l^ ^^3}- ^^«^ ^^^2^^. 
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n^^^ A]2^^ 3(l^nv A}o]6\] 7fl;^ll^^S.>H -^-71 
^ 42^^ ^^^^ ^'^^]7]JL, -^7] ^2. S^^n^ n 7l^<Hl 7f5flxl^ 

[^^^1- 10] 

>112^'?1^<>]1 ^^>^ O.^ ^^i^ -^7] Sfl^^^l- ^ch7l E)-0] ^^^-^ 

<?im^>^ ^^^t^l- t-1 i^5:>^ *>fe tiVS^l ^^^1^ ^ai". 

I^^*^ 111 

7l ^t!: 7>^^ 2(1 ^nv^ d 3L^*1-^ *>fe ^£^1 ^^121 ^2:1-. 

121 

^7l 71^ ^ ^litH^l ^Hl ^11^^^^ ^^^^1-^ ^^1; 

^12£^#S. ol=ol;;clji, >^7l ^^"^o] ^^M^ 

47-29 



1020020068933 ^^ '^^}- 2003/7/16 

13) 

;«1112«J-<^1 >lll£^#^ ^Sl^, Ru, Pt, Ir. TiN, TaN WN^ 

14] 

^112^j-^l ^o^^i, ^V7l ^12£^1-^ '^^^T^l^, ^^^^ ^^^S. 
151 

^]2^9^n^ ^^1-^^ ^^1^ ^ 

l^^^J- 161 
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17] 

^1151)-<>11 ^^^i, ^7] ^13£^1-^ l-e) Ru, Pt. Ir, TiN, TaN WN°1 

18] 

^. 

19] 
20] 

<^^^ Jis- '^^s}., ^ <mo_s. 7^^ ^m*!-^ ^^1; 
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>^7i <^^<^l^ ;^litJi3Ji sjfl^^v^ ^'^^^V^ ^^1; 

^7] ^ ^11B15J| 7]^ >^<^1 ;^]1^^^^* ^^1; 

^71 sflE^i^^H #^ «fl^* ^^^^4 ^^Hl ^7l ^1 

1H13J1 3Jfl^^ol ^^1^>^ >5lll^<?m- ^ofl^ ^71 till^^<^l 3jlE-l^^ 3£fl^^ 

^7] Hfl^ ^ sfl^^ 71^^: ^Hl ^l2^ol^# ^^^*>^ ^^^1; ^ 

>a-7l ^Z. ;^12^«^^^ ^71 ^3 <^^<^]^ ^^17> ^^<H^ ^12 

^<asi-o.^ ol^o^xl^ ^^o.nVc. cj-^js. jc^ar].^ =^ ^2:1-^ ^£ 

211 

^120*J-<^1 $X^^^, «1H e|-'?l* ^^^^ °fl >a-7l wlH el-'d-^S. ^^^*]-7l ^tb 

tiiH ei-^^* ^7i ^^^}^] ^^m^ ^^1; ^ 

Sll^^o] ^^]^ t}^^]^ ^7] tilB ef^^<^l 5|lEl^^ 

47-32 



1020020068933 ^003/7/16 
S «<}-^. 

221 

l^^^J- 23] 

^I20^j-oll ^^71 ;^12^<?1^<^1 ^^J*>^ ^^1; ^ 
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